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mit:^:^y'j'y~i^. miti-^^y. m^ti^)u^=^ 
y^y. m\V)ymfmt=7y9 JA ^-h^ht^hm-^h 

[ mm. 3 ] mim 2 v ^x . mwm'm.\m 
ti\ m'immxh^zti'mmir^-&M.iAmmmm 
my^^-^y^uyi>'^--yyv. 

[ii*xi4 ] it^Ji 1 - 3 ^ntiMzm -^x . mim 
m'm'imt:msii^^7iMtf^^ yj^yj^ 1 tx 
0. 00001-0. 2 6^j\^^-^tix^^hzt^m 

vy^'i^—y-yh. 

itmme} m^-mi'-'5(ontimzi5^.^x. 
t}^^ h ^yx^^•-y ^ V yi^iz^-:>xm,mmi)^o . 8~ 1 

Limmi: mn^ yj^M.t'Z^mt^zmtxm'imi 

x/-^ y ^ V yy^-y -vh^m^^. d c ^^^^ hviyx 
^u^^'Vyi^izx-oxmnm^o. 8-10x10-3 

y-^A. mitx:^y=j^j... mit^^y. mvj)^^- 
<m^. K^k^'PA. m^it^y^'y. m-it=tv 



^aH4^'f»^«BSi-r-&7cS5^M y>>'^A 1 =^Mzn\. 

TO. 00 0 0 1 — 0. 2 6^;l-#^^ixT^->^<ItSr 

[ si«JS 1 1 1 mmi 7-10 <7)Mn5&^tc*3v ^T . m 

(Sn) AMyi^^Al^r/WcMLTO — 0. S^/l^* 
[000 1] 

1 0 X 1 0 - 3 Q c m8JStfOS;ffi*iT^BHaimJl^#M-f- 

9-y~y v-m^tJkm\:^x-mmsmm^m^mm- 
h ^mmmm^m<nmmim.zmf h . 

[0002] 

m^<r>mk^ m\t^ y=j-^j^-m^ c i n2 03 - 
mmh \.xmMkmmm.'^iS'yx(rmm±Mmm. 

[ 0 0 0 3 ] 7 9 ■/ hz-N^^Vl^-r xrvA ( F 

PD) t«!*>ixS5i0)i#mi, \mm. {wmi^i 

[00043 ic7-Jj:3^FPD^tcK'5WtT« 
±, -mm^J:h(r^ (i^-hffiSl7 0 0-10 0 0£2S 
[0005] 

[0006] tfc. xA.yiS?yyi/:j'-y.y 

t ktn LX ib^S^j^ffi^ D c b D y x^i ^y ^' y y 

[0007] *^BJ{i:. ^<^J; d ^Hffitiii^^. S^tsB^; 

xj^-y ^ y yif^-y^y hmmmmmmm<r>^ 

[0008] 
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m(^mi<^mmit. mixm^o. s-i oxi o~ 3 q 
[0009] 'fy>i}>i,mi <omMX'ii.. mit^ vj^j^^ 

T-^ I. , 

[0010] *^BJ!c0^2£?)mai«. ^ liosmc^v^ 
K'fb"fJ»>A. 1? 

[0011] *>^-^m2<mmx'it. m^\:^m. m-itr 
is-ft^-y^;!.. m-it-^r, m-ffc-^-zbU 

^ biz J: 10. i'~y'yhm<7Mmm^iK^<mt^'t 

[0012] ^mMc^m3<^mMi±. m2<^mmizm^ 
X. mimmm.'im-^K mimmxhhzt^mmt 

[0013] m-$m3<^mmxit. mimm^mM-t 

[0014] *^H^c?)^4<0,Wi. mi-'Bc^Pitii}^ 

commiziiux. wmmm^m^mm-tTmau 

y^J'^J^l^MzMLXO. 00001-0. 2 6^;w 
^^-/■S'*JyifiS'—y-yhiz^&. 

[0015] t^t^hf^4<Dmmxi^. mmmitm^m 
^ <mt^'±^j:^^x\ mm^tL^mmmmm<o&um^ 

[0016] :^mmm5<7>WMiA. mi-AcoMtli/^ 
<rjmmzi5^^X, m iSa) yi^^^j^i =ejHz^L 
T0~0. 3^;i/^fl-Six-cv'>^it^#|grt-r^i»S 
mmm^mm^y'i-yis^vyyi'-'y'y hiz$>:^. 



[0017] ^>fj-^^m5<7)mmxn. m-it^ yj^^^ 
iimizmtxm-im^t'^ir^^^'^y ^^jy 

[0018] :¥WR(^W,6(nmmt. J^l — ScoWti*^ 

(mmza wx. Dc^y^-^hu yx) t -y 9 u y-fiz x 
■^xmim-ifio ■ s—ioxio-sQ cm(7m^m^ 

^■iy^uy^-'^-y-y hizht. 
[0019] ■^^^^^mscommx'ii. ocv^-^^bay 
;^yt>y ^ u y^^izx 0 , ismtn.comMmm.mij^fmx-^ 

[0020] ^mmiomi commit, mt^ yi^^j^t 
£mz!Btxmimi:t:^L. K':m.m^m^m^^^ 

0. 8~ioxio-3Qc m^mmM'mm^m^'r^ 
[0021 ] :i}>i}^^m7(Dmmx'it. mmm&im^rm 

DC's'r:^hn>'X>'t'y^?i;y^^{cJ;-,T 
ffiK^j&^O . 8-10X10-3QC m«?)3tBJ^«SiSr 

[0022] ^wmm8cr,mmA. ^7tfo.^mc*3u 

-YvhU'^A, ig^b-tey^A. ^'ft:r9-lr::ti^'A. M'it 
OJU'^A, lf-fb'7^^^^">A. M-fb*;txi^»^A. iJ^k 

;?.hDy^^A, fg^kA-y^A, ^^b^>!?yi/^A. ^ 

py. K-ft;i^y!^A. m-itm^. m-it^'oj^. mt-^y 
:ffy. mm. s^-fk^uyxy. mt')ymmit'7y 
^/-{ K**/c>^i.^/j^^>mK§^ts^^^jr< t i,~-mxh 
^nt^'mm t-th-mmsmmmmmcn>m^-^'mzh 

[0023] m 8 <?3Eg«Ti±. m<\3m. mitT 
}V^:^^j^. mit-^y^)v. mit:=^^y. m^t^ yv^) 
^A. K'fk-teU'^A. mtT^y'^^^-jj^m-kmMLtcm. 
it^ y=J^J>,mxyiy ^ »; y^f^-'^v Y t-fflv^S i i: 

T\ D C'?;?''^^ YnyxJt -y ^ u y^'-tc j; ixmrn^W 

0. 8-10X10-3QC mcr,jSHJ^l;J^|:j^^-f-|, 

[0024] ■^wm%9<;mm%. m8<^^m,zii\^ 
X . mimmmAmiiK m\m.%xh hz.h ^^mt 

[0025] gcoeaiTii, S^ti^m^^SsinL 

fm.\tA yi^-^J^l^xy^vf^) yy9~fy ^SrfflV^S 

i^wx. DC-7^^:^hnyx-'t>y^?i;y^!^tcj;-,Til*n; 
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[00 2 6] *%Bgi0^1 OcOS^fi. m7-9C0M:h. 

-f >'>'"'^Al^;Ki^(tLTO. 000 0 1—0. 2 6* 

[0027] :t»>**«,m 1 oo.««TiJ:, mmw^^m^t 

hzX-oXmrnt^O. 8— 1 0X10- 3 f^cmcT^^B^ 

[0028] i^%m<nm 1 1 iomitii. iS7~ 1 0 cofsr 

[00 29] 1 1 coW&Tli.-, Wi^L-i yi^'^J^ 

iM^t <m>,zmtxm.im^^-^'t^x/-<'V'^^) 

y^f,zi:r>XWSm-ifiO . 8 — 1 OX 1 0- 3 QcmO 

[0030] ^BmcDmmmmmmmmx/': -y^^vy 
txm<mt:ii^i-^i><7)x\ s.-o^m^itm-^^ 

tfo*^. h^^^m-^m-imtvx. h^^^mmmi^t 
[ 0 0 3 1 ] -r ^ T\ ^m^m^mt ltja. mitm 

-fLr^-fepj-i-'A. it^k'^uu'^A, K^k-^^^^^i^^^A, 

K^k;^?;i^>'^A, K-ffcxhoy^^A. K'fb/N'U'^A. 
B?^tXX?yi>''^A. ^-ft^iJ'y. M-fbi>VU=J::i»>A. m 

W^'i^i^^j^. WkM^y. iMb'/U'^A. i^tffiis. 

m\Y.^x32x. WkT^yiiy. mAvm. mt^')if'ry. 
'Mc') y. wt^y^^J^ Yt£)£^Wffhz.h-tfix% 

[0032] frnwrnm):. o - i e o ot;^ 
[0033] im.'mitmriis-^mit. ^fi^mm-fh 

TxMtiU y=J-^jU 1 ^Mzn tTO, 00001—0. 
2 6^:;l'-^*§^X-Ctr%.|,tgElfc-n.O*^^ffi^UVx, itt 

[0034] t.fz^ ^ ( s n } yyt?A 1 



ii. yS/'^Al^/^t^MLTO. 001 — 0. 3* 

«Ft t<{is 0. 0 1 — 0. 15't}V. X^ntL 
<{±0. 05 — 0. I ^;l'<Oi5H-t'^*$tL^(?)3&^* 

co^ ^ u Tm'¥-<r)mmm/i,zmm^^»Mza y h n- 
fULxmm'mmj^mwizU'^z t m'% t.fz.. 
^<r>mmkmtxwm-h)^. ■xn^y9^)y^^~f^y 
vm^^)r'm-<mm]m:^T^^hhmzMmt^ - 
mf^^hi5^\zm<<mmt,\.<ti:\^, 
[0035] ii--ii-^him^m-mmmmm^^:?^f-^v 

^^jy^^^y.y DCV^''JT-hoyX/'N°'y:f >;y 
yxx^^v ^ V y^-^tg^11^<?5Stet;feSr*LTVsS 

ffiis^^^'o. 8—10X10-3 Qcmcommmm 

[0036] ^a. iotm. -^m'^-r^^^-huyxj^y 9 
y y^'W^fflv^Tjffim^^o . 8- 1 0 X 1 0 - 3 £^ 

[0037] mz^ if.Wf^<^xn^y i> u y^^-^-j V 

(rmm^mz-owx mm- ht)^. c tatrnzmTv- t/c t 

[00381 *-r. #^HBox>'s- -y y y^^ffl^^-^'-y 

hi:mm-&ii^MmmtLxi±. -mm^zi 03 , 

Sn02. S i O2 ^f^ic. Ctl^^tO* 

-ft-^ifij. n^m-im^itm^tLx h mi>^. 
■^x^mt^Dizth. 

[0039] ztiio<^mmm^. mm<^m^mxm^ 
mM-t^:mitmi,zm^^iii'. mm-^&mco^ 

10040: ^^mtLXit. a-;^^■r^'X (Co I 

d P r e s s ) ffi^5^<y hrU-X {Ho t Pres 
s } ■^^^ff^^tJ&Sf a-Zl/Hri^X^T 

m%TttzimmmmKrxM!^ ■ mm^^i. n-^vh 

[0041] m:mt vxi±. mtit. ^m^mm 
mmw- 1 1-28600 ^m^^^K^ij^ 

9 u~i}^t>yi(.mnmmykix^m»^ntfii!b<r>im 

X i>fixii *).m.y^ )Vi^--mmi}-*t>^ih~x=7''} -+<!o 

y-^myi^hnmmwh^jihx'^^j-^mmL. 
x9 y '-^im^mm>>z^K t.uy^ ;^^-m» 
i^co^^x^ V'~^i07ii^t:mmtAiLxm&i¥^m^ 
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[0042] ^ifmzi5\^x. mmmit 1 3 o o~i 

6 00°C*«t<. -^hizmtLKit. 1 3 00~1 
[0043] 

[0044] {mmmi)nm>99. 99%<7)in2 

03i;>fcJ;tXSn02«i^. ^hlztm>9 9. 9%<?)S 
i O2 ^^fflSL-7t„ ZCO^^i, SnOs lOwt 



Si02 5wt%. I n2 O3 &5wt%cr,kt 

mT-kmxm 1 . 5 k sfflsi- ( s 1 « i n 1 ^?Hzn 
Mnu m^mmizM^tmiimi^i 0 o^io^^-t^-'-y 

hSr^ffc, C:<0i^-jr-yh<0/'^fl^ftmmt2. 4X1 

0-4 mT'c5-^;t„ 

[0045] ^Ico^'-^^-y h^MV^T. JiiT<73 J: d<Sc^ 

1 200AoM?&^;t, 
[0046] 
t = 6 mm 



: 4. 0X10-6 [Torr] 
3. 0X10-3 [To r r] 
1-1 0X10-5 [To r r ] 
: 2 0 0°C 

X^iy^W^ :300W (StJi&Jtl. 6W/cm2 ) 



8mm 



;i<r>m<r>m,iKmtmmm^'i>^^-ti>^tizX':>x. mi 
(OX 5 ^mm^mizn-tti&tK.mbm.-M:5 5 0 nmcDm. 
mmiiz-^\-^x<^mi^^mfc. 

[0 0 4 7] iitmmi) m^>9 9 . 99%cr>ln2 

02 10wt%. IngOg 9 Owt%OJ:b^T^ 

mx-mi. sKsMML. rm^mmiizX'^xmBi^ 

S:#5^c. ^«7)f^. C(^Ml^*^^5l#S!mTT-l 5 50 

°azx8mrsm!^-m^-^'trz. ciommi^^iiuxL. 
mikmmizm-i>mn^m9 9 . 6%(7)^-y ^ h 

>^c. i^7)^~^'.y hco^-<:/i-i^mtn,mi i . 7 x i o - •* 

[0 0 4 8] ^cJD:5'-^'vhSrfliV^Ts mmil hMM 
^m'^izx DC-^V^^^h nyxj'^-y ^^zX-^X^t. 

^m-izki,zx-^x. m2<r>x^^j:mm^mzM-t^ 

Um^tWLM:5 5 0 nm<^mmmiZ-o\'^X<r)m^i:% 

[0049] {^mm2)mm>99. 99%<^In2 

03 i|»i5j:t/-Sn02 §^i;*tK>9 9. 9%<^S 
iOj^frfflmtTt, Zmi'M'^. Sn02 lOwt 

SiOj 10wt%. InjOg 80wt%<7D 
ib^-e-^it-l^ 1 . 5 K gfflS L { S i I n 1 ^MZ 

fivxmo. 2 6^;wcffis-r^) . vy^mmhzx 
-^xmm^nfz. ^<m. ^(ommi^^m^nm^r 

X'i5 5 o-azxammj^ • mm^^tz, zcr^mmi^ 

•/ h -kWz, :i<r>^-y'y h<n/-^}WmMmt4 . 0 x 

10-4 Qcm"C*fi-53t» 



[00 50] ^<0^-y-y h^Ml^T. glMMltPI^ 
^^#tcT D C N n y V J; T icM U . 

1 2 0 0 AoM^#/L'. z<^m^m.^tm&m-^ 

m'th:itlzX->X. 03Oj:5=5:K3K^JIt*f-t-& 
®t/L^i:iS;R5 5 0 n m^?)i®i!^i^■c>V^T<7)W^&# 

[005 1 ] (^M3)MJg>99. 99%OIn2 

O3 S^iSjcVSnOs fe\ $f>t;MJS>9 9. 9%OS 
iOs^SrfflSLJto ic^:^"*^. SnO^ 1 Owt 
Si02 5wt%. IngOg 85wt%i?>Jt 
^T^ft-C*!? 1 . 5 K g^ltt { S i {4 1 n 1 =t}VliZn 

Lxmo. i3^;wcffii-r^) . wm^immzi.-o 
xumw^'i^fz. ^<om. z(7)mm.mwmwm%rx' 
1 4 5 o'ct^Ts^fs^Kijg • ^^$-1*:^;:. zcom^m 
jnxL. aifeTOc^f -s^aw^si oo%co:i'-y>y 

0-4 mt'S>-7/i, 

[0052] ^o^'-^-'-y hS:M».^T, mnmitmm. 

■^^mzx DC~7^':^^hr3yx^-^v^l,ZX-yX figM L . 

1 2 0 Q Acorns nrz, zcom^mLmtmmm^ 
[0053] vxtcomm^^^ t . mmm i ■^3<o^^}U 
i^mcoiTo^-^^yhtmmm^i&^^Lxis*). 

D C VcT^ h nVX^N* -y ^*«»rigT^§ i t . 

[ 0 0 5 4 ] iv^c. ibi^j^J 1 iz^ Ltz^^c^ I TOM«7) 

mfi'i^E.m^'mzkt^x . mmi'-3iz7jkLfzh<o 
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[0055] imm 1 ^ZTTsLtz^^o I TO m<^mnm 
m^&izmf^&mmizht^. m^m i (omiAMn i o 

[0056] mM)<>zmm-tm<^ms-'k 1 5 o 
xmrnt-th k . mmi i -e^*^- h&m^i ooqw. 

tfz. mm~i: 1 5 0 okt-t^ t . mtm i Tin^- h 

n o 2 <^mn&^m^-t^ zbizX-oX t>M*ii*Sr 3 y 
[0 0 5 8] lilJitOi^*^^, Sn02, S i O2 



[0059] 

mmifio . 8~ioxio-3£2c mmm(^^mm. 
h'm:\,zmy:.xwm^'k-M\^. ^-yimmM^-k^k 

[HWi^«#^IM^B] 

ta 1 ] 1 comm^mzM-ti'mtmtmms 5 

[112 ] imm 1 <7>^#^jEl=*t'ri.l£in:^^;^afe;S5 5 

0 n mcr,lS7&mz-^^-^Xcr>mi?^^7s<tMX'h^ <, 

ms ] mmm2i^mm^Km^miKmtm:5 5 

0 n m<7)mMmiZ'O\,^X<0m^'S:mtMX'$> h , 




[H2] 



$ 10 
tilths [X 10-5 l'«r] 




IMt»i£Cxi(H»T<>fr] 



rias] 
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F:i?— A(##) 4G030 AA06 M07 AA08 M09 AAIO 
AAll M12 AA13 AAi4 AA16 
AA17 AA18 M19 AA20 AA21 
AA22 AA23 M25 M27 AA32 
AA34 AA35 M36 AA37 AA39 
AA41 BA02 M15 GA04 GA20 
GA25 GA27 

4K029 BA45 BC09 BDOO CA05 D005 
DC09 

5G323 BA02 mS 



